DIPAVFITPNDBREERELTA T 7 O—ARETELHMEL WD, L
e T, HOV A A b7 7 =B HOMED, HOV LY EE S
I ROFUTHREDSEDICEEUHRITDOMIDNTLE LG DM N T
Do LTRICLTE, HOVIZLD ROS BAEDVY T 29 0~ PR L THRENEOD
Tldm<, 2 A FUTORBEEETICLDNEERBOET»ERBT D
HCV BB, $OL(E HOY M ROS ICEHIREREF S Ao L 2 s
WiGeHEBLOND,

CFRDACBU BEMER bR L TORBRE
@
FEPRHTE CRIBFRICIEHE, BB, SUBmELSORIERESH LT
IERNEHSNTWHED, oD ERILEL Z RS & L
ﬂ%ﬁﬁ‘%@ﬁ?%?‘f&%%k%‘527@@%@&%3%?@3"{“’@

HCHRE

PRI ML UIBNTEBRMER TS, 8T Fenton BINVEMIEL T@H
{EoKEE (H,0,) B b PO D L5 DAL CORNMZEEL S5, Ol 1D ROS DI TE,
BB EEC DNABYIB LY, 8- ROF T AFTT /20 (8-
OHIG) & &R L TERILEY DNA B RSB Y. 2T HOV Tl s
EDICLTEHRBARIBIBERIENDDTHADH? /\:’:f’:‘/:‘;):/(}mpcidin)z.;i'
FHETER, SMERZRIVESThY ., BRNOBEBREEBICHELTHHY,
CHRRBETIIIELE S UIUONT D ENMET LTINS S MM S
NTWD, BESE, COSICBLTHOVRBRERFNVESDENE Te v 2
(HCY Te ¥ ERNT, HOV L LU ES S ND ROS B CCAAT/enhancer bind-
ing protein (CEBP) homology protein (CHOP) DEH AT H T & C CERPad NS
L J’ [E e F e NOEEENREE N, AT O OIEENIRS ) T &
‘*E%L/T* ST, CORDEHAHBEN B C EIFEAALEELTOADN

D MIT SO0 HOY Ty 970 RIDEMGGB R & &5 2 ¢ o iR

%a&ﬁé}?&?ﬁ‘ﬁ?%“fﬁiu Lled A, BFBRERE, = B2 B PO - B
AR ERE L CHIBEBRBEY, $-OGOBEAES /L, Dl ugad
R EBIC 4% DT OISO A SOIFMEE 8L 5,

340




I C g@iﬁ?ﬁﬁ%ﬁ&:iﬁf‘é‘%*ﬁ?&ﬂﬁiﬁi;ﬁ%% HAEHETAZ SMBOMCE
hTod, ZOL5, HOVIDE %’a&%ﬁ%&é%@%w IpAVEYTESRS BEAR
RIBRRE N L CHENACES LTINS S8R

. PO UL

BEEERE D 2 IR © CRBMRREBEOBENFRED I DTHE
A, BRBCTESAOBELBRETFCELE, HOV B VR ik %EE]s
BIT®FOLT, HOVESRICER T DEEEERF (TNR - a1 ) UBE
FEEE RS -1 OF O ATy BEOD ) VBEEHEL TA ) v d %
MEFal o, ITPERCHIUEBESRE SOCS3 ATIRS -1, 2 &I EHF /40
LTHEEL, 42 .:f:if'rf:r’“fwé:%%§‘§rza:ié:z&‘%&%z’sﬁmt W, LRy
A AT —~DBEDSEAE, BRENOBAORBIIRI 7 74— EEEICHLTH
poiioiae oy Mﬁ?ﬁ’ﬁ%%ﬁ’ﬁ?& tr i) e AL s b —H Ser The ¥4 1)

OIEMALIC D IRS L0851 D Ser/The BRIV VBGIE, A 2 22 F Wi
B Ty BEOU VBEIN T 8T U EREABER Y BT E0EE
FNTHG, LES2T, HOV O7ERICEKD ROS EHEEAD c- Jun N - erminal
kinase (INK} &4 D72 Ser/The 7 — 4 EMET D 2 & T TNF- aff Ser/Thr B3
DY ABEREL, BRI Ty BEBOU VB ENT I ETA ) R
PHESIERILVTWSEEETNDS. JOLDIE, HOVIZES ROS BEG B
HRICBTS R VEREEBRTEENAFEEAONS.

l%

- REABER

M FROERSORES LT, FERASHEEIRYOhDd I &EL
CHSRNTHS., HOV SRS s S FBIHEYBES DL W&?ﬁi?&’é’“@& AS¥ e
EROHCY D3/ 2 A TILS O THEBERENE DS 7 &13 ¢ BRI RICS

FHBRERLA HOV ICK2EENGERTHD L LERLTHE. Q7RAIE
microsomal triglyceside transfer protein (MTP)SENEBREL THASOBELE 11
B (VDU SRR S, &/, 1 02U VEREEIEEA DB O Y

RAERETDHIEASMONTING. FEASAEOSTRER O DEOIPEENT
A7 7Y~ LEEEEF (PAY D 1 DTHA PA OBBEF THS PARy DHE T
iC. RESHRESEFTHD sterol repulatory element - biading. protein (SRERP) - Ic
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Section 13

DS AEFTM T, 7 Te w0 & PARy /w272 MKO)T D 2 ailTED
BTAERL Lo 2107 Te/PA28y KO 70 A TIREIRET B RPN AL D S N LR T
WD, Fiht, CHBPRIIS S HREAL S D AL SREDBP - 1¢ B85 FUE
HEUN PAZSy NN BEBIAE R LTS EELLNS, —F, B2
EFFEERSL S DRI DINT, 8 S ROS LD PR 2 L 2K SREBP -
DEE#FE L RSB L T EaPeMILE

§ HCV Mﬁciua‘a‘b‘% DNA X F Uik

DNA A F B S L DB A e S 6 S EEFOMBIC A REF 48,
FHORERE AT LDV DONAILHMENRS S, FOEGFILEBICHEEL LY
B SO, AR T O DNA AT EEHABEORERIC DSBS
NTD. Okamoto S, 2 FEFPAMRET DNA AT IEERBAR S TS &
o CENE@HFFNEETE AT IMERENHETCHDILERRL, HOV Bk b
FRRIRO A D0 0 ZUZEWTC, BREOIRIELAIME - T DNA DR A F I

EHEND I EESMILEY . HOV BB host THRIBIEN R DT
&, BRELEIRTOEETERTLEEZA ZOV2ATEA &7 111
(IFN) - A 0 2RO CEIPITRE SN T, IBN-y P a0 204D
(NKYHBEr o B ELEENS A, 20 NK MERROIEMSEINH T S 70 OM, 5T
A TDABE LIS, Ny DFIBAMHE S D & S DNA CD:;"%?;;%??Z;‘

AFNALEIE E N TS & Ny ROS BFRET SN, Hov Ba b
B A D70 OB TR ROS DR ENT IV, &5, |7 7L GM, it
BOWET ROS OEELIFE N TV, TOWMEILY, HOVICEDTHELS
NK HBSOE L & N O ERNEREE R B LU ROS DEED DNA A5 LR
BORATHHIEARBREN/E 2, B3

|
}
e

(swomz

IEN BB LN W ABEENSENS I NSBTE SRS ),
HOV B TE AT ETETEOEDEEIONS, LU As, 1y
I UERENEBAR ML U DNA BRSO HOY B0 L5l B L




HCV

10 +

Number of methylated genes

MR F X ST O ACBT D HOY B
FEOATF UL EROER

{Okamote Y, Gastroernterology 2014 T 146 7 562-572 & W 2

HCY BERIC & DERES 1A IFN-y P ROS B
BEAFIVIEEHROER KD

HEHREFBETSY, SEOEBUERTES. HOVHRICE T CEEN
ADER A 2 TSET TR, MOV SR OFRAAMEE S DR 2ENLH
EHABFORES BN AIOLOOBNA FORENFLNDS.
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Hepatolpgy Practice series IV

e 7 o b 2 (DB HED) 3, % bone morphogenetic protein (BMP) 612 X %
RK6p2l.3 Licd b HFE #fs O L - T T VAR O P T A 2 2%
Flafes sns. FRUSMOESREATs 0T b~ vitro 38 X U in vivo DLEFRTHREN. DL XD

i

| .
| DAL LT, IRBRE 2 A% & il ) 4 D DILHHF HFE MR HH (2, BMP6 &4 L7en7 ¥ ¥ Vi
‘ 1 WY A 2BMHHEHERAEI O P =2 2 G BT E AL LT v B 2 L AN S,
%

(juvenile hemochromatosis @ JH) & &b LT b, 2B HH (EEE~EI/ D7~ X (H)
vk ZowmThL 200MIIREE RS, 2A JH U HE 0 2 B S 505 Zddige
4 HIH (e ek 121 D L TAE T 23 ¥ (he @ﬁi’f’f‘l’ﬁfjn‘?’i{f%ﬂﬁ’?ﬁ L. 30 E T, O
1 - mojuvelin @ HJV) # £ 10810 2 22 I0EK Y e, PERRARREIR T, IFEEE L P e A 4
LA, BB TH (e i R 1913 @ L @ hepeidin Evio olEspEEs SR I9. ZARB LY
antimicrobial peptide (HAMP) s#{Z-T 2817 5% 2B HH i, ERENLHEIV B L HAMP #
RICERT2). 3WHH I HREBEMEK 7922 LIZTF B BT BERITRE LT\ B,
ETALNT AT ',w:»vf?’k(transiemn re- HIV# & 12 B 1 A 745G>C[D249H].

ceptor » TFRIZ M ZT-oBERICE b, /48 934C>T[Q312X], 515 6insCID172sX 19617
HH s @i 9(1 32 LACFEET 5 SLC40A L Bix DIDODEEPREEIN TS, T/ HAMP @

L TOEEICEYTERIENG, (B OERAD VT, 2012 2 RT5K A0
‘ a. 1B HH (FREMANTEIOT F—T X, HFE THRLENLA, bAWTEELTHE
g B HH) HAMP B (EFE 3 DD 5 » i & o THL
o 1%EW&N®HHi;“VﬁM§ﬂ%ﬁ z =31 avuw/%H»zm¥rfu@
3 « WEITH Y, dbg—a e o HIV#ifad- 4 >o0x % 0 il Lo TR S L
b i B ff)?““ni’“uﬂ”\’%l.l P T a’;% B 1E 2004 SETARE B, MV & f IhAER
L6 DD IF 7 V& o THRE B 4L, Waa—Fvh 2AMIHOEELHIV /vy
kg AT B E R L 7L R TRy AT TN Y AV LT
A HEET I Peder S0k o T Vil bl A BT S HIV D 5EBLE
Wl 2o HEE 8 -2 3t ): L L%QY L NTY 3/0)‘5%5[%};1}33% S L Ty B O R AYEEN
~r HE3D AR S AL A ENC % HFE # B, AR }II O f:‘”)l F4CHIV S5O
D ERERE LT C22Y RS fw FEAL TR ~T 5 5 T e T D
U MEROANEr I b= A BRECHRE E LT DA 7.
A5 WGP LD . Hj\" CBMP g,
HH OIRRE A H = 7 40 b LTI EE, H’*%I A LOER L. SMAD ¥ 7+ b (53R T )
)':‘Z- SRV A o7 L Y (hepeldin) Z v D S NT LT DR plnlw'rJL ¢
FORNAROLE CHAEE R T YV P, Sl AN
B LUHRNRT IO 7 7 BT D BMP6 KW v 7+t
KRT 333 57 AR NTF \ferroportm : VU OREHEMEIIB T
L 7SI s R Mgy Veh. BMPOE, THEIB X
A OHFE BN 75\ DT )1” B2 HE L e o Al s
‘Ckv; g I kb 2510 TUARL SMADI1/5/ SJ“:HM Bz v HL;%";% Y
"7?4"1"‘%;%*5 ﬁ‘%H"FE O‘Jﬁ%’:f“?ﬁ’\ RABIZ L b, »7 L SMAD /58 (P-SMAD1/5/8) #%3k
HI EARE RN, HFE R WOAF 4L —F—ThdHSMADL LG L
D ::%VLCN Woo /L O OBEBELBTATCH SMAD BHEESEE SN EBNICBITL T

1. ~E2Ovb—32




EREEFCTH L HAMP OEREICEE S KiTT.
SMAD1/5/8 @Y Y BALIZDWTIE, BMP6 I
FOHBEEZTT0E. <Y AOREICBNT
BMP6 DY 7 F, BMPHEZEHKETH 5 HJV,
HLIESMADA 2 o~ FTHEEBETFOEERI
LB 7P VEREIIEEERRITE, oA
VU VEBIMET L2k %iﬁ}uﬁ%ﬁj%’&i% SNl
DEEYIhon7 =421, BMP-SMAD
PEFNEANT VY A BBREHYENICLS %*iﬁ
WRERECEE BB THE I ENHE LM
e, .
c. 3BHH(TFR2 EEHH)
SEHH X, TFR2EBETHDERIERT A H
BREESGEEETH D, $RABROEHRND HFE
MEHH S L CvwA, TFR2EBMETHISE
DIFY U THBRENTEY, TFR2DEMZ I —
FLTwA
1 7 EH OUH/) CHER = N/ JE HFE B & %
HH X, TFR2EEZET @ AVAQLY4-597 ) R &4
(AVAQB94-597 del) THH A, ZOEEITHH
EDAHI B TL RO LT AR EET
5. Lo, WY TFR2 #E5-F ’,if.‘i”“!k
LT, E60X, MI72K. Y250X #AMRE s
Wb, .
TFR2 i, FMBEN~D Ty A7 21 V&
FOWYAAREBBLTBY, AT V0D
ERICLHE L Twds TFR2INT IV O%
m%wfwﬁbfwé:&xﬁT&m@1o&L
Tid. TFR2Z HPE EDEEHEEBRLLD 2
T, NT T ‘:’ﬁ FodE 2 &5 BMP6/SMAD
VI FIER R RIETEVIZETH S
— DO E LT i. TFR2 X HFE & O E (¥
BATHERNBEaRETEAT I TE, @
diferric transferrin BEIZHISELTAT ¥ 0D
BEBARBLT L LV TFR2 [
HH o870 b L Q3B FEOWTIIIBC T,
RO ~T 2 3 V3R T L Tw

T ETHh D,

5T A

HanTws,
d 4B HB{(FPNEBEHH, 7x0RAF28H)
48O HH R EHFREREEEEROERTH

- b aT s GE . SRR S S - R GRIE S

b, SLCA0A] BEFOEBEEFEEE SN 5. P!
AEETRI, EREORL 2 MBI B TED z

LNBHEBERETHS. SLCA0AL BETFIZ8D : f
DIFY ko THESh, +Zi#BB L UW S Y
W</ 07 7 VICRELTE D llas~gke 4
PRI 2 FPN RT3 BE®AkEI—F
F5. RERIZT 2 0RLF UL b ubRTY R
B, RRACBVTE ATGAFOEEH |
LR UTA>C (R4S ~Fogenrg

DISTA A7 REAHERIHBE LTS,
FREETEANT S VY ORBRELN TS L

ENbIoTBY, TDRDAT VL O‘)?FHE [
fEMIZ X % FPN O &w+%%zw@rw %
HHIET 5 L AT BT S BT 7 — SO -
%ﬁﬁméﬁ:&a,mfu@kﬁoﬁﬂﬂmﬁ -
B TH D L SALE. t

EHE (SR ANESOTR=R 1

EEMAT T b— Y A R E. KB, # 5
A - EELOBFIER, BREmL, fwﬂ~w@ ‘2

%, FHEL YoRRBCL S w{e?ﬁﬁ.l?‘iiﬁ*%‘&
BRI BREEEORKTH 5. HAE
suT =V ZADRKE RLEBTE IR

NEZOAT = RERHTSE
HOE{LZHRERE

RN OB IR 2B T A 70D My
EfpSHAEE X L Cl, mlEsaRE, raf
$ % & B8 (unsaturated iron-binding capacity
UIBC), #4845 & 6 (total iron-binding capaci-

CTIBC=UIBC+IME#HKEE), b A7
‘) > B ftransferrin saturation TS %)
Fe/TIBC X100, ME7 =y F>TaH L. ME
7o U L EE HH BT A SRR
RYMEEETH L. FEEEMEKC
WA, SESCL-T uiﬂﬁ”
F A7 1,000ng/mL R A B EIC
ﬁ”ﬂ:@UZ?@ﬁ;@u/#mW“

‘

[

I A
v M7 UF 2,500ng/mL #8EA 2
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CELA Y M OSEEESEE A V) WEND

BEE (CRD ~E0OT PV AOFRERES

(B0 METRECE - TH SRS BN Pl E ALY T ¢ 37, SRR L, RS
SEEHT HIEO TS, ABIETHE0% | nuiin menaiis, ARepsEERn
CRLE BT 60 % BLL T &%nkm%ﬁ iy B WERALBIR A I 7 « 1) A &

| 2070 PR b 50

LT =) R TS % Ettfﬂ%ﬁﬁé

THb. Z 07z, DFO B kIELREE 49 % 0%,
5 WIS EHOTI. 20 > 9 7% e

NEZOT RIS T BB | 1 H 8~12 KR DFFFER TR % 1 M 5 |

| MLQﬁbaiﬂi&bﬁ.@%«@ﬁwﬁk%
| AEZTT b A, HETT 3 AL R R b s Vi, FDRDT R TS AR 0, 00
ALY & e B 7o, R EBNT L bR AT P L — NEOMENEEN T/ DFO Ol
HIENLHETHE. TEMI & LT, BEsless, Bpisd, ks
IR R (PREEGE) B RN TS,
MBI S, R R TN T & ‘r‘“r%?d: O, DAT L i S REE Ik L TR
FTH Y, B E bbbl e A izl BT 7 2T v 7 A (deferasirox : DFX) 4%
'1Lﬂ“ﬁ%ﬁf%&m%7mtf&vﬁﬁ I P72/ DEX EBLUESICH Y, Fe' (2

TR H Y. ZoMmiEid 100mL &7: 98 YWLTEeEREA RS L — FHETEH S
50mg D EEAEHE E N A O T, 1 E o EmE D Fe’ k21 CHEL, Mrpicdilsn s, 98
C200mL T AL 100me D #AS 400mL TH A1 A E~I6 M L v/, 1 H L EOFSTR)

, 1 200me OEEAMKIA D B IEEENDL I kA, BHAECcE, ErT 27 2 Vi (non-
CELR AT L RIS A s Lk transferrin bound iron : NTBI) 24 3@, %
R L 2N E S u Y s A A R AR BRI PR~ AR A B D T8N TESD,
MHAHET 4. FO, PR EHEOMNRILE UII % C. DEX $25- 500 B o s #2109
AR ENA LISk S I, MHET AT LI LRSS TS IR
HH B TV A e A X, S W DFX CHUD A F v 82 ik & LTl L
EREDH I ENTEE, T BRSO RNIZIE DFX
HREIRE OFHIEIHEELTLHELZ L 3TV E,
: iR DV I T RIS LT X D 3 DFX @ —# 89 2 BRI 12 20 me kg TH B 5%
CWROHFEHTET UL, TS L TR il 4 o B B L UHRELC & W B i

SR S DRI T B HmEzs. Lol l)ul‘ﬁif"‘l REETI & 7 At
¥y, I D KIS IS E £ A SRR EE -~ /s TRV ARBETS
LT BRMRECHHLEETHLE SIS, 7 5"’1’%*9‘) EE L, A,H&*
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FLo— P IB2HEII T 7 o XYY WENTDL, IO R, BB
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— METHY, Fe & 11 TRE&LEENLL HWELSLENITONG.
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Blood neutrophil to lymphocyte ratio as a predictor in
patients with advanced hepatocellular carcinoma treated
with hepatic arterial infusion chemotherapy

Takeshi Terashima, Tatsuya Yamashita, Noriho lida, Taro Yamashita, Hidetoshi Nakagawa,
Kuniaki Arai, Kazuya Kitamura, Takashi Kagaya, Yoshio Sakai, Eishiro Mizukoshi,

Masao Honda and Shuichi Kaneko

Department of Gastroenterology, Kanazawa University Hospital, Kanazawa, Ishikawa, Japan

Aim: Inflammation plays a critical role in cancer. The aim of
the present study was to investigate the impact of neutrophil
to lymphocyte ratio (NLR) on patients with advanced hepato-
cellular carcinoma (HCC) treated with hepatic arterial infusion
chemotherapy (HAIC).

Methods: We retrospectively evaluated 266 patients with
advanced HCC treated with HAIC between March 2003 and
December 2012. NLR was calculated from the differential leu-
kocyte count by dividing the absolute neutrophil count by the
absolute lymphocyte count.

Resuits: The cut-off level of NLR was set as the median value
of 2.87 among all patients in this study. The objective
response rate in the patients with low NLR was 37.6%, which
was significantly better than that of the patients with high NLR
(21.1%; P < 0.01). Multivariate analysis revealed that low NLR
remained associated with the response to HAIC (P = 0.024).
Median progression-free survival and median overall survival

in patients with high NLR were 3.2 and 8.0 months, respec-
tively, which were significantly shorter than that of the
patients with low NLR (5.6 and 20.7 months; P <0.01 and
P <0.01, respectively). High NLR was an independent unfavor-
able prognostic factor in multivariate analysis. The patient
outcome was stratified more clearly by NLR calculated after
HAIC added to calculations before HAIC. Serum platelet-
derived growth factor-BB level was positively correlated with
NLR.

Conclusion: Results suggest that NLR is a useful predictor in
patients with advanced HCC treated with HAIC. These findings
may be useful in determining treatment strategies or in
designing clinical chemotherapy trials in future.

Key words: hepatic arterial infusion chemotherapy,
hepatocellular carcinoma, neutrophil lymphocyte ratio,
predictive factor, prognostic factor

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is the

third leading cause of cancer death and remains a
worldwide health concern because the incidence of
HCC continues to increase globally.! A variety of new
techniques of imaging modalities have enabled the
detection of HCC at early stages, and advances of
various therapeutic procedures have improved the cur-
ability of patients with HCC.? Despite those recent
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advances in diagnostic and therapeutic technologies, the
prognosis of patients with HCC remains poor due to
impaired liver function and frequent recurrence of
HCC.?

Although sorafenib has been established as the
standard of care for advanced HCC,* its efficacy and
tolerability are limited.” As an alternative therapy to
sorafenib, hepatic arterial infusion chemotherapy
(HAIC) has been conducted in Asia, including Japan,
and it has been reported as a promising treatment pro-
cedure.®” However, application of HAIC and its predic-
tive and prognostic markers have not been fully
established.

Inflammation plays a critical role in the development
and progression of various cancers.® Inflammation
caused by extrinsic factors including a variety of
infectious agents and environmental toxins, as well as
intrinsic factors including active oncogenes, reactive
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oxygen species and necrosis existing in the cancer
tissues, promote various processes of cancer initiation
and progression, such as mutation, proliferation,
immortalization, invasiveness, angiogenesis, epithelial-
mesenchymal transition and immunosuppression.’
Additionally, the release of inflammation-related sub-
stances is closely related to symptoms such as loss of
bodyweight, fatigue and appetite loss among cancer
patients. Therefore, inflammation-induced cancer pro-
gression and cachectic patient status affect quality of
life and patient outcomes.'® The inflammation-related
markers such as absolute white blood cell count,
C-reactive protein (CRP), neutrophil to lymphocyte
ratio (NLR), platelet to lymphocyte ratio and cytokines
have been suggested to be associated with outcomes of
patients with various malignancies’’ including at an
early or intermediate disease stage of HCC.!*'®
However, whether these markers can serve as
biomarkers of treatment efficacies and patient outcome
in more advanced stages of HCC remains unclear.

The objectives of the present study were to investigate
the correlation between NLR and patient characteristics
in advanced HCC patients. We also analyzed the impact
of NLR on the treatment efficacies as well as the
outcome of patients with advanced HCC treated with
HAIC. Moreover, to assess inflaimmatory molecules
associated with NLR, serum level of cytokines and
growth factors were measured. This approach provides
useful information in determining treatment strategies
for patients with advanced HCC.

METHODS

Patients

HE SUBJECTS IN this study were patients treated

with HAIC at the Kanazawa University Hospital
between March 2003 and December 2012 for advanced
HCC with vascular invasion and/or intrahepatic
multiple lesions considered unsuitable for surgical
resection, locoregional therapy and transarterial
chemoembolization. All patients underwent dynamic
computed tomography (CT) or dynamic magnetic reso-
nance imaging (MRI) to diagnose HCC and assess the
extent of cancer. Additionally, HCC was diagnosed
according to the guidelines of the American Association
for the Study of Liver Disease.'” Patients with extrahe-
patic lesions were also considered eligible for HAIC if
their extrahepatic lesions were mild; intrahepatic lesions
were considered to be prognostic factors. Other inclu-
sion criteria were Eastern Cooperative Oncology Group
performance status (ECOG PS) of 2 or less, appropriate

© 2014 The Japan Society of Hepatology
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major organ functions, including bone marrow, kidney,
cardiac functions and hepatic function (Child-Pugh A
or B), and no dinical symptoms or signs of sepsis.

HAIC

The technique for implantation of the reservoir system
has been thoroughly described elsewhere.’® Catheters
were induced through the right femoral artery and angi-
ography from the celiac artery was first performed to
localize the HCC and evaluate the intrahepatic and
extrahepatic vascularization. Then, we inserted a cath-
eter with a side opening into the gastroduodenal artery,
positioning the side opening in the common hepatic
artery by an image-guided procedure. The gastroduode-
nal artery, right gastric artery and other arteries that were
suspected to nourish the gastroduodenal region were
embolized as much as possible to prevent the gastroin-
testinal mucositis. The other end of the catheter was
connected to the injection port subcutaneously
implanted in the right lower abdomen. Finally, we con-
firmed blood flow redistribution.

Hepatic arterial infusion chemotherapy was con-
ducted approximately 5 days after the reservoir was
implanted. The treatment protocol was as follows: all
patients received 5-fluorouracil (FU) (330 mg/m?* per
day) administrated continuously for 24 h from day 1 to
day 5 and day 8 to day 12, and either interferon (IFN)-
0-2b or pegylated (PEG) IEN-0-2b used at the treating
physician’s discretion. PEG IEN-0-2b (1.0 pg/kg) was
administrated s.c. on days 1, 8, 15 and 22, and IFN-a-2b
(3 x 10° U) was administrated i.m. thrice weekly. Some
patients underwent cisplatin administration (20 mg/m?
per day) into the hepatic artery for 10 min prior to 5-FU.
A treatment cycle consisted of 28 days of drug adminis-
tration, followed by a 14-day rest period. The treatment
was repeated until tumor progression or unacceptable
toxicity was observed, or until the patient refused the
treatment. The treatment protocol was approved by
the ethics Committee of Kanazawa University, and
informed consent for participation in the study was
obtained from each subject and conformed to the guide-
lines of the 1975 Declaration of Helsinki.

Data collection

We reviewed the medical records of the patients, and
collected demographic, clinical and laboratory data,
including patient age, sex, ECOG PS, history of viral
infection, hepatic reserve (Child-Pugh score), imaging
data (vascular invasion and extrahepatic lesion) and
tumor marker analyses. We collected laboratory data on
complete blood count and CRP. The NLR was calculated
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from the differential leukocyte count by dividing the
absolute neutrophil count by the absolute lymphocyte
count. We used the laboratory data obtained within 7
days prior to day 1 of treatment in this study. We also
collected NLR values at 4 weeks after the treatment
began to evaluate the impact of the NLR trend on
patient outcomes. Cytokine and chemokine profiling
was obtained as described below:" after venous blood
was centrifuged at 1580 ¢ for 10 min at 4°C, serum
fractions were obtained and stored at —20° C until used.
Serum levels of various cytokines and chemokines were
measured using the Bio-Plex Protein Array System (Bio-
Rad, Richmond, CA, USA) according to the manufactur-
er’s protocol. Briefly, frozen serum samples were thawed
at room temperature, diluted 1:4 in sample diluents,
and 50 pL aliquots of diluted sample were added in
duplicate to the wells of 96-well microtiter plates con-
taining the coated beads for a validated panel of human
cytokines and chemokines according to the manufactur-
er's instructions. The following 20 cytokines and
chemokines were targeted: epidermal growth factor
(EGF), basic fibroblast growth factor, hepatocyte growth
factor, IFN-y, interleukin (IL)-2, IL-4, tumor necrosis
factor-o. (TNF-¢), 1L-6, IL-8, IL-10, IL-5, IFN y-induced
protein (IP)-10, monokine induced by IFN-y (MIG),
platelet-derived growth factor (PDGF)-BB, transforming
growth factor (TGF)-B, TGF-0, vascular endothelial
growth factor (VEGF), stem cell factor, IL-12 and
stromal cell-derived factor 1. Nine standards (range,
0.5-32 000 pg/mL) were used to generate calibration
curves for each cytokine. Data acquisition and analysis
were performed using Bio-Plex Manager software
version 4.1.1 (Bio-Rad).

Evaluation of antitumor effect

The efficacy of HAIC was assessed every 4-6 weeks by
dynamic CT or dynamic MRI during the treatment
period. The response to chemotherapy was assessed by
treating physicians according to the Response Evalua-
tion Criteria in Solid Tumors version 1.1.%° An objective
response rate was defined as the sum of complete
response rate and partial response rate.

Statistical analysis

We compared patient backgrounds according to NLR
and patient demographics using the y*test for categori-
cal variables when appropriate. Student’s t-test and
Mann-Whitney U-test were used for continuous vari-
ables. We set the cut-off level of continuous variables as
the median value among all patients in this study. We
divided the patients into two groups according to NLR

NLR in advanced HCC treated with HAIC 3

before and after treatment, respectively, and compared
the response to HAIC and patient outcome between
groups. The y*-test was also used to evaluate the relation
between NLR and the response to HAIC in univariate
analysis. Logistic regression analysis was used for mul-
tivariate analysis. Progression-free survival (PFS) was
calculated from the first day of HAIC until the date of
radiological progression, death or the last day of the
follow-up period. Overall survival (OS) was calculated
from the first day of HAIC until the date of death or the
last day of the follow-up period. To compare PFS and
OS between groups, the cumulative survival proportions
were calculated using the Kaplan-Meier method, and
any differences were evaluated using the log-rank test.
Only variables that achieved statistical significance in
the univariate analysis were subsequently evaluated in
the multivariate analysis using Cox’s proportional
hazards regression model. Linear regression was used to
explore the relationship between cytokine or chemokine
profiling and NLR. A P-value of less than 0.05 was con-
sidered statistically significant. All statistical analyses
were performed using the SPSS statistical software
program package (SPSS, Chicago, IL, USA).

RESULTS

Patients characteristics stratified by NLR

E RETROSPECTIVELY LISTED 267 consecutive

patients who met the above-described criteria and
reviewed their medical records. The information regard-
ing the differential leukocyte count could not be
obtained in one patient, and then the remaining 266
patients were analyzed. One hundred and thirty-three
(50.0%) of 266 patients had NLR higher than 2.87, the
median value among all patients before treatment.
Patient demographic characteristics are summarized in
Table 1. Patients with high NLR had a significantly
worse performance status than those with low NLR
(P=0.020). With regard to tumor status, vascular
invasion and extrahepatic dissemination were
observed more often in the patients with high NLR
(57.1% and 27.8%, respectively) than in those with
low NLR (39.8% and 18.0%, respectively), and des-y-
carboxyprothrombin (DCP) was higher in the group
with high NLR (median, 1286 mAU/mL) than in the
one with low NLR (median, 214 mAU/mL). Sorafenib
was administrated as prior treatment before HAIC in 25
patients (9.4%) and as subsequent therapy after HAIC
in 26 patients (9.8%). The proportion of the patients
receiving sorafenib before HAIC was similar between
the two groups, whereas the proportion of the patients

© 2014 The Japan Society of Hepatology
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Table 1 Clinical characteristic of the patients according to NLR

Hepatology Research 2014

All (n=266) High NLR (n=133) Low NLR (n = 133) P

Age, years <0.01*
Mean + SD 66.3£9.1 64.7%£9.9 68.0£7.8

Sex, n (%) 0.30**
Male 209 (78.6) 108 (81.2) 101 (75.9)

ECOG PS, n (%) 0.020**
0 220 (82.7) 103 (77.4) 117 (88.0)
1 41 (15.4) 25 (18.8) 16 (12.0)
2 5 (1.9) 5(3.8) 0

Sorafenib before HAIC 0.83**
Present 25 (9.4) 12 (9.0) 13 (9.8)

Sorafenib after HAIC 0.013**
Present 26 (9.8) 19 (14.3) 7(5.3)

HBs antigen, n (%) 0.27**
Positive 70 (26.3) 39 (29.3) 31(23.3)

HCV antibody, n (%) <0.01**
Positive 146 (54.9) 57 (42.9) 89 (66.9)

Child-Pugh score, n (%) 0.34%*
5-6 134 (50.4) 61 (45.9) 73 (54.9)
7 55 (20.7) 30 (22.6) 25 (18.8)
8-9 77 (28.9) 42 (31.6) 35 (26.3)

Vascular invasion, n (%) <0.01**
Positive 129 (48.5) 76 (57.1) 53 (39.8)

Extrahepatic lesion, n (%) 0.058**
Positive 61 (22.9) 37 (27.8) 24 (18.0)

CRP, mg/dL <0.01*
Mean + SD 1,9+3.0 28+38 09+1.2

AFP, ng/mL 0.41***
Median, range 241.5, <10-1 637 200 312.5, <10-745 900 119.5, <10-1 637 200

DCP, mAU/mL <0.01%**

Median, range 567, <10-1 208 000

1286, <10-1 208 000

214, <10-326 300

*Student's t-test, **y>-test, ***Mann-Whitney U-test.

AFP, o-fetoprotein; CRP, C-reactive protein; DCP, des-y-carboxyprothrombin; ECOG PS, Eastern Cooperative Oncology Group
performance status; HBs antigen, hepatitis B surface antigen; HCV antibody, hepatitis C virus antibody; NLR, neutrophil to lymphocyte

ratio; SD, standard deviation.

receiving sorafenib after HAIC was higher in the group
with high NLR (14.3%) than in the one with low NLR
(5.3%) (P=0.013).

Treatment

The data collection cut-off was 20 April, 2014. The
median follow-up period was 11.4 months (range, 0.3-
127.6). At the time of the analysis, 212 patients (79.7%)
had died. A total of 715 courses were administrated to
266 patients, with a median number of two (range,
0-13). All but 18 patients including 12 patients (9.0%)
in the high NLR group and six (4.5%) in the low NLR
group completed at least one course of HAIC.

Of the 266 patients, IFN-a-2b and PEG IEN-0-2b was
used in 131 patients (49.2%) and 135 patients (50.8%),

© 2014 The Japan Society of Hepatology

respectively. The response to HAIC and the patient out-
comes were similar between the different IFN groups.
Cisplatin was administrated in 186 patients (69.9%).
Although response to HAIC had a tendency to be better
in patients in the cisplatin group than those of the
patients without cisplatin, there was no significant dif-
ferences of the treatment efficacies.

Response to HAIC and PFS stratified by
pretreatment NLR

Of the 266 patients, 15 patients could not receive radio-
logical assessment because of worsened general condi-
tion, hepatic failure or loss to follow up, and the
remaining 251 were assessable for response to treat-
ment. The tumor responses to HAIC are shown in



